Open source projects may face a forking situation at some point during their life-cycle. The traditional view is that forks are a waste of project resources and should be avoided. Open source projects may face a forking situation at some point during their life-cycle. The traditional view is that forks are a waste of project resources and should be avoided. However, in a wider technological and organisational context, forks can be a way to foster the creation of a software ecosystem. Either way, forking is explicitly allowed by open source licenses. Notwithstanding, methods for quantifying the evolution of forks are currently scarce. The present work attempts to answer the question whether a real-life project has forked. It does so by considering code and organisational characteristics of the project, and analysing these characteristics by applying methods ported from biological phylogenetics. After finding that the project is forked, implications for project governance are discussed. 
INTRODUCTION

17
In open source software development, a fork is a bifurcation from an existing project, resulting in 18 an autonomous development strand, with its own name, infrastructure, code base, and community 
23
Knowing whether a project will likely fork (or has forked already) can therefore facilitate project 24 management. Phylogenetic methods, ported from evolutionary biology, can be used to estimate a 25 phylogenetic tree of a project (Ortiz-Troncoso, 2018a), and hence provide a method for estimating 26 whether two diverging development strands are more likely to fork than to merge. The present work 27 applies phylogenetic methods to the evolution of a real-world project, VE&MINT.
28
The VE&MINT project is a cooperation between several German institutes: MINT-Kolleg Baden-
29
Württemberg with the VEMINT-Konsortium, the Leibniz Universität Hannover, and the Technische 
MATERIALS AND METHODS
45
The "master" branch, maintained by the Karlsruhe Institute of Technology (KIT) and the "multilang" 
48
The two development strands do not have a common release scheme. In order to quantify development,
49
it was necessary to create releases. This was accomplished by creating a release for each month in each 
DISCUSSION
113
The estimated phylogenetic trees (figures 1 and 2) show all releases as a monophyletic clade, i.e., they all 114 descend from a common ancestor. The most recent common ancestor of all releases is the KIT release 115 dated June 2016. After that, the algorithm estimated that the most parsimonious tree, i.e., the simplest and 116 therefore the most likely tree, is a tree where most KIT and TUB releases are grouped separately.
117
The analysis of variance found that the distance between releases of different development strands is 118 significantly larger than the distance inside development strands. This provides evidence for the hypothesis 119 that the project could be said to be forked. • At the software level, a fork creates a redundancy, reduces the probability that a project might 123 become obsolete, and hence increases the lifespan of a project.
124
• At the community level, a fork allows to tackle multiple issues, using different technologies, and 125 hence increases the sustainability of a project's community of developers.
126
• At the business level, forks provide a mechanism for quickly responding to changing needs in the 127 user base.
128
On the other hand, forking can result in competing products, i.e. competing for the participation of 129 developers. Therefore, in order to take advantage of the possibilities offered by a fork, the governance of a forked project should focus on nurturing a community of practice (encompassing forked strands) and encouraging external participation Kogut and Metiu (2001) .
132
CONCLUSIONS
133
A phylogenetic analysis of the development of the VE&MINT project found evidence that the development 134 strands at the KIT and at the TUB are forked.
135
The phylogenetic analysis is neither capable of discerning the reasons for the fork nor to make 136 predictions about the fork's outcome (Ortiz-Troncoso, 2018a). However, having obtained quantitative 137 evidence that the project is forked could facilitate a discussion on the way the project should be steered,
138
as well as on the validity of the method presented here.
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